Abstract. This paper designs a wireless sensor gateway based on ARM processor. Gateway is the largest information convergent point in wireless sensor networks, and it transmits information collected by the sensors to the host computer based on TCP / IP protocol. In this design, the gateway receives the relevant data collected by sensors through the ZigBee RF modules on the wireless channel. After the initial processing of the ARM processor, the data will be sent to the host computer through the network port. The system uses ADV7183 to complete video format conversion, and expands the video processing function in the intelligent gateway. The host computer can show the information that received by the gateway. In this way, Users can collect the information from far away.
Introduction
A complete wireless sensor network is composed of a large number of small volume, low cost sensor nodes, which have the wireless communication and data processing capability. A sensor node generally consists of a sensing unit, processing unit, receiving unit, power supply unit module [1] . The function of the gateway is to collect the information from these sensor nodes and process them, and finally transfer the information to the wired network.
As the core component of wireless sensor network, gateway has the function of gathering data, processing data and managing sensor nodes. In this design, wireless communication adopts ZigBee technology. The application of each node can be burned alone, that is to say, Users can choose different programs according to the different goals they need to monitor, and realize different application requirements. The collected information is transmitted to the gateway. The information is processed by the gateway and then sent to the host computer.
Gateways are connected to wireless sensor networks using ZigBee technology, and the TCP/IP protocol is used when connecting to the host computer, thus enabling connectivity between two different network devices.
The gateway itself is the control center of the entire wireless sensor network. It collects information and processes it. The gateway communicates with other terminals through Ethernet, satellite communications , so that we can understand the information within the monitoring area in a distance.
Design of Wireless Sensor Gateway
Here, the function of the gateway is described, including the working principle of the whole device and the connection between each module.
System Design
The system includes ARM9, Ethernet interface, USB interface, high frequency wireless transmission module, video conversion module and so on. This system realizes the interconnection of sensor network and Internet through Ethernet. The CC2530 module is used as the transceiver module, and the ARM9 chip STR912FAW44x6 is used as the main control processor. The overall block diagram of the system is shown in figure 1 . In this design, the uplink signal is transmitted to the CC2530 module by the node, and then transmitted to the ARM9 chip STR912FAW44x6 for further processing [2] . The processed data will arrive at the RJ45 interface via the STE100P Ethernet conversion chip. Based on the TCP/IP protocol, the data will be uploaded to the host computer.
The control information of the host computer is sent down to ARM9, then sent to CC2530, and then transferred from CC2530 to other nodes. The USB port is used to set the initial IP address for the ARM9 processor and to prepare for the use of the TCP/IP protocol. FT232RL is the USB port conversion chip. In order to realize the video processing function, the system uses the ADV7183B chip.
Master Processor Module
The main microprocessor for realizing the intelligent function of embedded system is ARM9 chip STR912FAW44x6. Its speed can reach 96MHz, and can connect to Ethernet, I2C, SPI, USB, UART and other interfaces. It is worth noting that the chip has an input / output port of 80, which means that it can implement quite a bit of peripheral functionality. In program storage, STR912FAW44x6 uses flash memory with storage capacity of 512KB (512K x 8). The temperature around the work can range from -40℃ to 85℃, and the range of the jump is quite large, which means that the chip can be applied to many occasions, and the environment adaptability is quite strong [3] .
Ethernet Interface
The gateway connects to the host computer and uses the TCP/IP protocol, so it uses a STE100P chip. This chip is an Ethernet chip. It combines microcontrollers, Ethernet media access controllers (MAC), and physical interface transceivers (PHY). After this Ethernet chip, the processor is connected to the Ethernet interface, and the user can connect the terminal to the gateway directly with a network cable. In this way, the information transfer function under the TCP/IP protocol is realized. That is to say, through this chip, the gateway can be connected to the Internet.
USB Port
Through the chip FT232RL, the processor is connected to the USB port. FT232RL chip is an interface conversion chip. It can implement USB port to serial UART interface. In this design, the chip allows the user to assign a network address to the gateway so that the gateway can function properly when it is connected to the host computer.
Video Processing Module
The task of this module is the image processing function, including the encoding and decoding of video data, the conversion of video data color format, and the image scaling, inversion and so on. The video processing chip in this system is only responsible for the decoding and digital analog conversion of analog video data, and the rest of video processing functions are completed by the on-chip CPU.
ARM classic chip series are embedded in the Camera interface (camera interface) peripherals. CPU will retrieve the image data from the camera through this peripheral. However, this interface can only obtain data from digital cameras that meet its timing requirements, and can not obtain data directly from analog cameras. At present all kinds of video surveillance (such as schools, national security video surveillance cameras) are used in analog signal. The gateway system needs a video decoder chip that can process most analog video formats and can output digital video signals according to the camera interface of the ARM chip.
ADV7183B is a video decoder that converts baseband analog video signals of NTSC and PAL into digital image data in color format YCbCr.
ADV7183B has 6 analog video input channels, each channel receiving composite video broadcast signal, S terminal output and YCbCrde analog video signal format. The timing of the ADV7183 output signal conforms to the ITU-R BT656 standard, so the output signal can be transmitted to the ARM processor core through the camera interface.
Wireless Transmission Module
The system adopts CC2530 module as wireless transmission module, and the wireless communication technology adopted is ZigBee technology.
Generally speaking, ZigBee technology is a short-range wireless communication technology with low power consumption and high reliability. Moreover, the protocol layer structure of ZigBee technology is simple, unlike those such as Bluetooth and other network structures, these network structures are usually divided into 7 layers, while the ZigBee technology is only 3 layers [4] . Its architecture is mainly composed of physical (PYH) layer, media access control (MAC) layer, network / security layer and application framework layer [4] .
The physical layer and MAC layer are based on the IEEE 802.15.4 protocol standard, and the main features of the physical layer is the start and turn off the wireless transceiver, energy detection, link quality, channel selection, clear channel assessment, and send or receive data packets through the physical media [4] .
Functions Implemented by the Gateway
A device that connects two different networks is called a gateway. The gateway in this design is a device that connects two different networks, which are wireless sensor networks and Internet networks.
In this design, the gateway can receive the information collected from the temperature sensors, humidity sensors and optical sensors and other nodes, and then sent to the host computer after the gateway processing. In this way, the gateway is connected with the wireless sensor network using ZigBee technology, and when connected with the host computer, the TCP/IP protocol is used to realize the connection between two different network devices.
The ARM chip camera interface supports 8 bit YCbCr standard digital video formats for signal input. With the video format conversion chip, the system supports analog video signal input with a maximum resolution of 4096 pixels per row.
Summary
The design realizes the function of the intelligent sensor gateway, and transfers the information, which collected by the sensor network, to the Internet network through the Ethernet. The system administrator can send and receive instructions from the host computer to manage and control the sensor network.
Data show that the prototype system of this design is a gateway of Internet of things with video processing function. It can display video signals quickly, stably and efficiently.
We test the system repeatedly, using the Ethernet network to connect the wireless sensor gateway and the PC terminal, and set up the related parameters of the host computer. When the nodes are started, the gateway can automatically organize networks with these nodes to establish a sensor network. The host computer can display the information we want. After the network is successful, it can show the topology of the network, as shown in figure 2. The system performance is stable and meets the design requirements. 
